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[57] ABSTRACT 
A time division multiplex signal of a high order with a 
frame code word which occurs block-wise is distributed 
between a plurality of channels in a demultiplexer and is 
supplied to the inputs of a synchronizing arrangement. 
The transmission path of the synchronizing arrange 
ment comprises memories and a channel distributor. 
The channel distributor is controlled by the ?rst mem 
ory by way of a decoder, further memories, and a coder 
in a single step. A logic linking arrangement and a frame 
counter permit resynchronization only when the frame 
code has failed to appear four times in succession. The 
synchronizing arrangement facilitates high-speed syn 
chronization at bit rates of 140 Mbit/s and 565 Mbit/s, 
and also permits construction in accordance with emit 
ter-coupled logic technology. 

11 Claims, 7 Drawing Figures 
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SYNCHRONIZING ARRANGEMENT 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application is related to an application Ser. No. 
522,017, ?led Aug. 11, 1983. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an arrangement for 

synchronizing outgoing channels at the outputs of a 
demultiplexer by way of a frame code word which 
occurs as a block in the incoming channel in a time 
division multiplex (TDM) system. 

2. Description of the Prior Art 
In synchronizing arrangements in TDM systems 

which operate with low bit rates, the synchronization 
takes place at the input of the demultiplexer. Speed 
related dif?culties occur for bit rates of 140 Mbit/s or 
565 Mbit/s. 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide a 
synchronizing arrangement which is capable of operat 
ing at a bit rate of 140 Mbit/s or 565 Mbit/s, which can 
be constructed as an integrated circuit (gate array) in 
accordance with emitter-coupled logic (ECL) technol 
ogy, and which ful?lls the CCITT recommendation in 
accordance with the Yellow Book Vol. 111, pp. 
219-220 (Fascicle 111.3 Rec. G922, Section 3.4). In 
accordance with this recommendation, the channel 
assignment may be changed only when the frame code 
word has failed to be recognized four times in succes 
sion. ’ 

Beginning with an arrangement of the type generally 
set forth above, the above object is achieved, according 
to the present invention, in that the transmission path is 
provided with a ?rst memory, a second memory, a 
channel distributor which is connected to the ?rst mem 
ory and to the second memory, and a third memory. In 
the control path between the ?rst memory and the 
channel distributor is a decoder, a fourth memory, a 
?fth memory and a coder, and following the fourth and 
?fth memories there is a logic linking arrangement fol 
lowed by a frame counter which controls the ?fth mem 
ory and the logic linking arrangement. 

In the case of a synchronizing arrangement which 
serves to synchronize four outgoing channels to a 12 
digit block frame code word, is advantageous that the 
invention should correspond to an embodiment as de 
tailed hereinbelow. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of the inven 
tion, its organization, construction and operation will be 
best understood from the following detailed descrip 
tion, taken in conjunction with the accompanying 
drawings, on which: . 

FIG. 1 is a block circuit diagram which illustrates a 
synchronizing arrangement constructed in accordance 
with the invention; 
FIG. 2 is a detailed schematic illustration of _those 

components of the arrangement located in the transmis 
sion path; 
FIG. 3 is a schematic circuit diagram which shows, in 

detail, the control path, together with the decoder, the 

20 

25 

45 

55 

65 

2 
coder, the interposed memories and the logic linking 
arrangements; 
FIG. 4 is a schematic circuit diagram of a frame 

counter; 
FIG. 5 is a schematic circuit diagram of a coder; 
FIG. 6 is a schematic circuit diagram ofa clock pulse 

supply unit; and 
FIG. 7 is a pulse schedule for explanation ofthe mode 

of operation of the synchronizing arrangement. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIG. 1, a synchronizing arrangement 
constructed in accordance with the present invention is 
illustrated as comprising a plurality of memories 5, 6, 8, 
l4 and 15, a channel distributor 7, a decoder 13, a coder 
16, a logic linking arrangement 17, a frame counter 18 
and a clock pulse supply unit 19. The inputs 1-4 of the 
memory 5 are to be connected to the outputs of the 
demultiplexer of the system, and the outputs 9-12 are to 
be connected to the outgoing channels of the system. 
The reference T signi?es the clock pulse train, the refer 
ence RT represents the frame clock pulse train, the 
reference S represents the control signal, the reference 
SP represents the setting pulse, the reference SA repre 
sents the synchronization display and the references K1 
and K2 represent channel distributor signals. 
The mode of operation of the synchronizing arrange 

ment will be explained following the description of the 
detailed arrangements in FIGS. 2-4. 
FIG. 2 represents the entire transmission path be 

tween the inputs I-4 and the outputs 9-12, together 
with the memories 5 and 6, the channel distributor 7, 
and another memory 8. A plurality of D-flip-llops are 
designated by reference characters which comprise two 
?gures linked by a decimal point. The ?rst character 
designates the channel, whereas the second character 
designates the position of the D-flip-?op in the direction 
of transmission. A plurality of multiplexers are refer 
enced 28-31. 
FIG. 3 is a schematic representation of the decoder 

13, the memories 14 and 15, the logic linking arrange 
ment 17 and the coder 16. 
The decoder 13 comprises four AND gat_e_s 32-35, the 

inputs of which are connected to the Q or Q outputs of 
D-flip-flops of FIG. 2 in accordance with the reference 
characters provided. A stroke above the D-flga-flop 
reference indicates output at the inverted output Q. The 
memories 14 and 15 each comprise four D-?ip-flops 
36-39 and 40-43, respectively. The clock pulse inputs of 
the D-?ip-flops and the memory 14 are connected to a 
clock pulse terminal 25, whereas the clock pulse inputs 
of the D-?ip-?ops in the memory 15 are connected to 
the output of an AND gate 44. One input of the AND 
gate 44 is connected to the clock pulse input 25, 
whereas the other input is connected to a control signal 
input 21. 
The logic linking arrangement 17 comprises OR gates 

45-48 and 53 and a plurality of AND gates 49-52. 
FIG. 4 illustrates a frame counter 18, having a drive 

arrangement 54, a setting pulse arrangement 56, a shift 
register 55 and a monitoring arrangement 57. 
The drive arrangement 54 comprises a RS ?ip-?op 

58, a D-flip-flop 61, an OR gate 59, an AND gate 62, an 
inverter 60 and an AND gate 63 which possesses invert 
ing inputs. The setting pulse arrangement 56 comprises 
aD-?ip-?op 64 and an AND gate 65. The shift register 
55 comprises four D-flip-flops 66-69. The monitoring 
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arrangement 57 comprises a NOR gate 70, an AND 
gate 71 and a RS flip-?op 72. 
The mode of operation of the synchronizing arrange 

ment of the present invention will be explained in the 
following, making reference to FIGS. 1-4 and to the 
pulse schedule illustrated in FIG. 7. 
Four TDM signals which have been obtained by 

bit-wise distribution in a demultiplexer form a TDM 
signal of a higher order are applied to the inputs 1-4 of 
the synchronizing arrangement. The four TDM signals 
pass through the synchronizing device on the transmis 
sion path to the outputs 9-12. The decoder 13 estab 
lishes whether a frame code word of the TDM signal of 
a higher order 111110100000 occurs in the memory 5. 
The ?rst frame code word recognized by the decoder 
13 is stored in the memory 15, and in the coder 16 is 
converted into a code K1, K2 which controls the chan 
nel distributor 7. Therefore, the same channel assign 
ment exists as in the case of the multiplexer at the trans 
mitting end. 
FIG. 2 illustrates in detail the transmission path of the 

synchronizing arrangement in accordance with the 
present invention. In the ?rst channel, the memory 5 
comprises four ?ip-flops 1.1-1.4, in the second channel 
four D-flip-flops 2.1-2.4, in the third channel four D 
flip-flops 3.1—3.4, and in the fourth channel three D-flip 
flops 4.1-4.3. In order to simplify the memory 5, a num 
ber of space saving D-flip-flops without an inverting 
output 6 have been used. To enable a simple decoder 13 
to be used, following the D-flip-flops 1.3, 2.2, 3.2 and 
4.2 the items of data are forwarded in inverted form. 
Therefore, it is only these D-flip-flops and the D-flip 
?op 2.3_ for the decoding which require an inverting 
output Q in addition to the non-inverting output Q. The 
lZ-digit frame code word can occur in four adjacent 
overlapping positions in the ?fteen D-flip-flOpS of the 
memory 5. In the ?rst position it is contained, for exam 
ple, in the D-flip-?ops 3.4, 2.4, 1.4, 4.3, 3.3, 2.3, 1.3, 4.2, 
3.2, 2.2, 1.2 and 4.1 in the sequence of the frame code 
word; in the second position it is located between the 
D-?ip-flops 2.4 and 3.1, in the third position between 
the D-?ip-flops 1.4 and 2.1, and in the fourth position 
between the D-?ip-flops 4.3 and 1.1. 
The outputs of the D-flip-flops of the memory 5 are 

loaded by D-flip-?ops which follow in the transmission 
path and by the connected AND gates 32-35 of the 
decoder 13. At a transmission speed of 140 Mbit/s or 
565 Mbit/s, an excessive load leads to impermissible 
operating conditions.which result in an operational 
breakdown. Therefore, prior to the channel distribu 
tion, the four TDM signals are advanced by one step, 
which can be effected by way of the second memory 6. 
Now the channel distributor 7 is only connected to 

the D-flip-?ops 1.4, 2.4, 3.4, 1.5, 2.5, 3.5 and 4.4 which 
are subject to a lighter load. 

In the channel distributor 7, in accordance with the 
code word present at the control inputs 26 and 27. the 
four multiplexers 28-31 detect the synchronous member 
of the four positions which they switch through via the 
memory 8 to the outputs 9-12. Intermediate storage is 
necessary because of the high bit rate. The D-flip-flops 
1.6, 2.6, 3.6 and 4.5 emit the data signals in inverted 
form because of the construction of the memory 5. 

In the decoder 13 shown in FIG. 3, one of the AND 
gates 32-35 detects the frame code word and emits a 
signal to a following D-flip-flop in the memory 14. This 
signal is forwarded by way of the following D-flip-flop 
in the memory 15 to the coder 16 and to the logic link 
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mg arrangement 17 whenever a control signal 5 from 
the frame counter 18 is present at the input .‘1. This ‘.5 
the case when the arrangement is operating non-syn 

chronously and the information "10 lrame code word 
recognized" is stored in the D-llip-tlop 06 in the shift 
register 55. 

in the non-synchronous state. :he logic .inking JP 

rangement 17 switches through all the :nputs )I the 
memory 15 to its output .22. With the tirst :rame 3906 
word which is recognized. :he corresponding )utput 
signal of the memory 14 is stored in the following D 
flip-flop 01' the memory 15 and is fed‘ to the output .‘2 by 
way of which it reaches the frame counter 18. The 
control signal S now adopts :he logic state is 1 

result of which the clock pulse supply of the memorv 15 
is disconnected and pulses can reach the output .‘2 only 
by way of the switched-through channel. The synchro 
nous state is reached when three trame code vords 

have been recognized. The situation changes only when 
the control signal S assumes Z116 logic state .nd 
switches through all of the OR gates 45-48. 
The output pulses of the logic linking arrangement 17 

which signify "frame code word recognized" ire ted by 
way of the terminal 22 into the shift register 55 or the 
frame counter 18. This shift register 55 is pulsed av 'he 
output pulses of the drive arrangement 54. 
The RS flip-tlop 58 is reset by the setting pulse 5P )1 

the setting pulse arrangement 56. it is reset when The 
arrangement is hon-synchronous and the D-tlip-ilop 06 

has stored the information "no trame code word recog 
nized”. in which case the logic link takes place pv way 
of the AND gate 63. The release signals for ‘.116 .IlOCK 
train of the shift register 55. chereiore either the output 
signal of the RS flip-tlop $8 or ‘.he frame clock pulse 
train RT from the ClOCK pulse supply 19 are logic linked 
with the OR gate 59 and forwarded to the D-tlip-tlop 01 
which is pulsed by way or the inverter 60. By wav ot the 
AND gate 62. the output signal from this D-tlip-tlop 01 
produces the clock pulse train T for the shift register 55. 

Accordingly, the CIOCK pulse train T 15 constantlv 
connected to the shift register 5 when the arrangement 
15 non-synchronous and the information "10 frame code 
word recognized” 15 stored 1n :he D-tlip-tlop 06. a 

clock pulse train T occurs in respect or each ‘rame 

when the arrangement is synchronous or the D-tlip-tlop 
66 has stored the information ""rame code word recog 
sized“. 

in the monitor arrangement 57 the RS :lip-tlop '2 
stores the information as to whether the arrangement is 

synchronous or non-synchronous. it is synchronous 

when three frame code words have been correctiv -ec 
ognized in succession. This is the case when the AND 
gate 71 emits a signal. If four trame code words mi ‘.0 
be recognized in succession. and the NOR gate ‘0 emits 
a signal and resets the RS t'lip-tlop 72. I118 arrangement 
is non-synchronous. 

in the case or the iirst frame code word which 5 
recognized. in the D-flip-tlop 06 the signal :hanges 
from the logic state “'J" "o the logic state " )ne ‘)ll 

later the 6 output or the D-tlip-tlop 04 In ‘he setting 

pulse arrangement 56 changes trom the logic state into the logic state As .1 result or the logic inking 

it’ these two signals with the AND gate 65. the setting 
pulse SP is available for the JlOCK pulse supply init 19 
with a width of one bit. 

FIG. 5 represents the :oder 16 which :onverts . 

decimal code as shown in the following table in .1 .1031 

code. 
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40/6 HQ 426 436 K1 K2 

H L L L L L 
L H L L H L 
L L H L L H 
L L L H H H 
L L L L Z Z 

The logic states H A high-level and L A low-level at 
the Q outputs of the D-?ip-flops 40-43 are represented 
on the left-hand side, whereas those at the outputs 26 
and 27 in FIG. 3 are represented on the right-hand side. 
Z signi?es a highly-ohmic state. 
The coder 16 comprises two NOR gates 73 and 74 

which possess three-state outputs, and an OR gate 75. 
FIG. 6 illustrates the clock supply unit 19, together 

with a frame length counter 76, a clock pulse generator 
77 and an AND gate 78. 
The frame length counter 76 counts the number of 

bits per channel which occurred in one frame. If a frame 
code word is discovered in the non-synchronous state, 
the setting pulse SK sets the frame length counter to a 
starting value. If a new frame code word is expected, 
the AND gate 78 emits a frame clock pulse RT which 
has a width of one bit. 
The pulse schedule illustrated in FIG. 7 represents 

the following fundamental operations: 
a represents the logic state at the input of the D-flip 

flop 37; 
b represents the logic state at the output of the D-flip 
?op 37; 

0 represents the logic state at the input of the D-flip 
flop 38; 

d represents the logic state at the output of the D-flip 
?op 38; 

e represents the logic state at the output 22 of the OR 
gate 53 and thus of the logic linking arrangement 
17; ' 

f represents the logic state at the output of the D-flip 
flop 66 in the shift register 55; 

g represents the logic state at the output of the RS 
?ip-?op 72 in the monitor 57; and 

h represents the logic state at the output of the D-flip 
?op 61 in the drive arrangement 54. 

Here the frame code words are identi?ed as: 
A is the ?rst recognized frame code word; 
B is the second recognized frame code word; 
C is the third recognized frame code word; 
D is the ?rst non-recognized frame code word; 
E is the second non-recognized frame code word; 
F is the third non-recognized frame code word; 
G is the fourth non-recognized frame code word; 
H is the ?rst frame code word which is again recog 

nized; 
l is the second frame code word which is now not 

recognized. 
‘ Hunting takes place during the interval to t1. During 

the interval between t1 and t2 synchronization is estab 
lished, i.e. a frame code word is discovered three times 
in succession. Up until the time t2, the arrangement is 
non-synchronous. In the interval between t2 and t4 the 
arrangement is synchronous. In the interval between t3 
and t4 synchronization is lost, i.e. no frame code word 
is discovered four times in succession. From the time t4 
forward the arrangement is again non-synchronous. 
Hunting takes place during the interval from t4 to t5, 
synchronization is established during the interval from 
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- t5 to t6 and from the time t6 
6 . 

forward Hunting again 
takes place. _ ‘ 

The character (*) indicates that the ?rst bit of the 
frame code word lies in the third channel of‘the mem 
ory 5. 
The character (**) signi?es that the first bit of the 

frame code word is located in the second channel of the 
?rst memory. The frame length has been considerably 
shortened in the representation; for clarity and simpli? 
cation the gate transit times have not been taken into 
account. 

Although I have described my invention by reference 
to particular illustrative embodiments thereof, many 
changes and modi?cations of'the invention may become 
apparent to those skilled in the art without departing 
from the spirit and scope of the inventionfl therefore 
intend to include within the patent warranted hereon all 
such changes and modi?cations as may reasonably and 
properly be included within the scope of my contribu 
tion to the art. 

I claim: 
1. An arrangement for synchronizing outgoing chan 

nels at the outputs of a demultiplexer by frame code 
words received as blocks in an incoming channel of a 
time-division multiplex system, comprising: 

a transmission path including an input for receiving 
frame code words, an output for providing syn 
chronized outgoing channels, a ?rst memory con 
nected to said input, a second memory connected 
to said ?rst memory, a channel distributor con 
nected to said second memory, and a third memory 
connected between said channel distributor and 
said output; and 

a control path comprising a decoder connected to 
said ?rst memory for decoding frame code words, 
a fourth memory connected to said decoder, a ?fth 
memory connected to said fourth memory and 
including a switch through output, a logic linking 
arrangement connected to said fourth and ?fth 
memories, for recognizing frame code words, a 
frame counter connected to said logic linking ar 
rangement for counting frames and connected to 
said logic linking arrangement and to said ?fth 
memory to cause switch through of a correspond 
ing channel predetermined in response to the rec 
ognition of a number of frame code words, and a 
coder connected to said switch through output and 
to said channel distributor for causing synchronous 
distribution of the output channels via said third 
memory. 

2. The arrangement of claim 1, wherein four outgoing 
channels are synchronized with a twelve-digit frame 
code word, and wherein: 

said ?rst memory comprises ?rst, second, third and 
fourth channels each including D-flip-?ops Q and 
6 outputs, 

said ?rst channel including ?rst, second, third and 
fourth series-connecte_t_l D ?ip-?ops connected in 
the order Q-D, Q-D, Q-D; 

said second channel including ?rst, second, third and 
fourth series-connected D ?ip-?ops connected in 
the order Q-D, 6-D, Q-D; 

said third channel including ?rst, second, third and 
fourth series-connected D ?ip-?ops connected in 
the order Q-D, 6-D, 6-D; and 

said fourth channel including ?rst, second and third 
series-connected D ?ip-flops connected in the 
order Q-D, 6-D. 
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3. The arrangement of claim 2, wherein: 
each of said second and third memories comprises 

?rst, second, third and fourth channels and for each 
channel, a D ?ip-flop including a Q output and a 
clock input connected to the like clock inputs of 
the other D ?ip-?ops of said second and third 
memories. 

4. The arrangement of claim 3, wherein: 
said channel distributor comprises ?rst, second, third 
and fourth multiplexers each including an output, 
control inputs connected to said coder, and ?rst, 
second, third and fourth inputs, 

said ?rst input of said ?rst multiplexer connected to 
said Q output of said third channel of said D ?ip 
?op of said second memory, 

said second input of said ?rst multiplexer connected 
to said Q output of said second channel D flip-flop 
of said second memory, 

said third input of said ?rst multiplexer connected to 
said Q output of said ?rst channel D ?ip-?op of 
said second memory, 

said fourth input of said ?rst multiplexer connected to 
said Q output of said fourth channel D ?ip-?op of 
said second memory, 

said ?rst input of said second multiplexer connected 
to said Q output of said second channel D ?ip-flop 
of said second memory, 

said second input of said second multiplexer con 
nected to said Q output of said ?rst channel D 
flip-?op of said second memory, 

said third input of said second multiplexer connected 
to said Q output of said fourth channel D flip-?op 
of said second memory, 

said fourth input of said second multiplexer con 
nected to said Q output of said second channel 
fourth D ?ip-?op of said ?rst memory, 

said ?rst input of said third multiplexer connected to 
said Q output of said ?rst channel D flip-?op of 
said second memory, 

said second input of said third multiplexer connected 
to said Q output of said fourth D flip-?op of said 
second memory, 

said third input of said third multiplexer connected to 
said Q output of said third channel fourth D ?ip 
?op of said ?rst memory, 

said fourth input of said third multiplexer connected 
to said Q output of said second channel fourth D 
?ip-?op of said ?rst memory, 

said ?rst input of said fourth multiplexer connected to 
said Q output of said fourth channel D ?ip-flop of 
said second memory, 

said second input of said fourth multiplexer con 
nected to said Q output of said third channel fourth 
D flip-flop of said ?rst memory, 

said third input of said fourth multiplexer connected 
to said Q output of said second channel fourth D 
?ip-flop of said ?rst memory, and 

said fourth input of said fourth multiplexer connected 
to said Q output of said ?rst channel fourth D 
?ip-?op of said ?rst memory. 

5. The arrangement of claim 4, wherein: 
said decoder comprises ?rst, second, third and fourth 
AND gates each including an output connected to 
said fourth memory and each including a plurality 
of inverting inputs selectively connected to said 
outputs of said D ?ip-?ops of said ?rst memory, 
wherein 

30 

45 

60 
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said inputs of said ?rst AND gate are connected :0 
said outputs ot said second. :hird and Fourth D 
:lip-tlops of said ?rst channel. to said outputs )[ 
said ?rst. second and third D flip-tlops ot said sec 
)nd. third and fourth channels. said Q output peing 
ised for said third D tlip-tlop or said ?rst channel 
ind said second D tlip-tlop or said third channel 
1nd said Q outputs used for all other such connec 
‘10118 to said ?rst AND gate. 

said inputs of said second AND gate are connected lO 
said Outputs of said second. mud and :‘ourth D 
"lip-flops of said second and third channels. JJ’IQ to 
said outputs of said ?rst. second and third D tlip 
~'lops in said third and fourth channels. where said 
5 output 15 used for the connection ot said second 
D ?ip-tlop in said fourth channel and said 0 output 
.5 used for the remainder or such connections '0 

said second AND gate. 
said inputs of said third AND gate are connected to 

said outputs of said second. third and fourth D-tlip 
tlops in said ?rst. second and third channels. and to 
said outputs of said ?rst. second and third D fllD 
:lops in said fourth channel. where the L5 output IS 
used for the connection ot said third D flip-(lop in 
said ?rst and second channels. and said O output is 
used for the remainder ot such connections to said 
nputs of said third AND gate. and 

said inputs of said fourth AND gate are connected to 
said outputs of said ?rst. second and third D TllD 
tlops in said ?rst. second. third and fourth channels. 
where said 6 output is used for said third D TllD 
tlop of said ?rst channel .1110 for said second L) 
'lip-tlop of said fourth channel and said 0 output 
sea for the remainder oi said such connections ot 
said inputs of said fourth AND gate. 

6. The arrangement of claim 5. wherein: 
said fourth memory comprises tour channels :ach 

:ncluding a D flip-flop respectivelv connected to 
said outputs of said AND gates 01 said decoder. 
each of said D flip-?ops comprising a Q output. .1116 
i clock input connected in common with the other 

I) ?ip-flops of said fourth memorv. 
. The arrangement ot claim 0. wherein: 

said ?fth memorv comprises tour channels each .n 
cluding a respective D tlip-tlop connected :0 said 
3 output of a corresponding D :lip-tlop )[ said 
Fourth memorv, and 1 clock input connected n 

:ommon with the other D flip-tlops ot said 'lfll'l 
nemorv: and 

said ?fth AND gate including an output connected to 
said clock inputs ot said D tlip-tlops or said :ifth 
nemorv, a tirst input connected to receive 1 clock 

pulse and a second input connected to receive i 
:ontrol pulse. 

8. The arrangement ot claim '. wherein; 
said logic linking arrangement comprises :our man 

iels each including an OR gate having an output. a 

'irst input connected to said O output ot 1 respec 

'ive D flip-flop 01' said ?fth memorv and a second 
'nput connected to said second input of said :ifth 

AND gate for receiving 1 control signal. H1O in 

AND gate including an output. .1 iirst lIiDUI .son 
iected to said output of the respective OR gate and 
1 second input connected ‘.0 said 0 output it 'he 

‘CSD€CIIV6 D ?lD-llOD of said fourth memorv. and 
1 further OR gate including an output and tour 'nputs 

.onnected l0 said outputs or said AND rates )[ 

~aid logic linking arrangement. 



4,500,992 
9. The arrangement of claim 8, wherein: 
said frame counter comprises a shift register includ 

ing an input connected to said output of said com 
mon OR gate of said logic linking arrangement, 

a plurality of D flip-?ops each including a Q output 
corresponding to the number of channels in said 
transmission path, 

said arrangement further comprising a clock pulse 
supply unit, 

said frame counter further including a drive arrange 
ment connected to said clock pulse supply and 
connected to drive said shift register; 

a setting pulse arrangement connected to said clock 
pulse supply unit and operated by said clock pulse 
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10 
supply arrangement and the ?rst D ?ip-?op of said 
shift register, and 

a monitoring arrangement connected to said Q out 
puts of said shift register and responsive thereto to 
emit the signal when three successive frame code 
words have been recognized. 

10. The arrangement of claim 1, wherein: 
said arrangement is constructed to operate at a bit 

rate of 140 Mbit/s in the incoming channel. 
11. The arrangement of claim 1, wherein: 
said arrangement is constructed to operate at a bit 

rate of 565 Mbit/s in the incoming channel. 
* * * * * i 


